9 Dissimilatory metal reducing bacteria can exchange electrons extracellularly and hold great 10 promise for their use in simultaneous wastewater treatment and electricity production. This study 
is aided by azoreductases, the electron shuttling being aided by soluble redox mediators e.g.
46
flavins (Fernando 2014; Saratale et al., 2011) Rau et al., 2002 observed enhanced anaerobic reduction of azo dyes using Escherichia coli in NaH 2 PO 4 2.5, Na 2 HPO 4 4.11, (NH 4 ) 2 SO 4 0.225, a vitamin mixture and trace mineral solution 126 was added (1%), 500 mg/L casein hydrolysate and 2.2 g/L sodium pyruvate were also added. 
Electrochemical measurements

138
Voltage output data was collected using a Picolog ADC-24 (Pico Technology, UK) online data 139 logging system. Polarization tests were done by connecting different values of external 140 resistances once voltage had stabilized.
141
COD tests
142
The chemical oxygen demand removal was determined using the closed reflux titrimetric method 143 as described by Westwood (2007) . COD was calculated as follows:
Where V b was the ferrous ammonium sulphate titrant of the blank, Vs was the ferrous 146 ammonium sulphate titrant of the sample, DF was the dilution factor, M was the molarity of the 147 ferrous ammonium sulphate titrant.
148
The percentage of COD removal was calculated as follows: where COD I and COD T were the initial and final calculated COD values, respectively.
Detection of by-products using Gas Chromatography
152
To detect the by-products remaining at the end of the MFC operation, samples were withdrawn 153 from each system centrifuged at 14000 rpm for 15 min, filtered and placed in a 2 ml glass vial 154 tube for metabolite detection using a Varian 3900 GC system. The mobile phase consisted of a 155 carrier gas (helium) with a flow rate of 2 mL/min; the column was a 30 mm length x 0.320 mm that the highest riboflavin was produced by the MtrC knock out (15.1 µM) and that when the dye 232 was added to the media there was a decrease in riboflavin production (11.9 µM).
233
[ Figure 4a&b near here]
234
As for the bioelectricity production, Fig. 5a shows that the MtrC knockout exhibited the highest 235 voltage, this was followed by that obtained when riboflavin was added to Shewanella oneidensis 236 MR-1 culture. The figure also shows that the least current was obtained from Shewanella 237 oneidensis MR-1 culture in the absence of riboflavin. Both voltage and power density followed the same trend for the culture as shown in Figures 5b&c, the highest belonging to MtrC knock 239 out (500 mV) and power density reaching 78 mW/m 2 . The remaining COD was shown to be the 240 least when riboflavin was added to the media (41%), as compared to that without riboflavin 241 (52%) and MtrC knock out culture which showed 46% residual COD (Fig. 5d) .
242
In an attempt to assess the decolourisation to be removal or degradation, a UV-visible scan was without riboflavin which exhibited a decrease in the peak absorbance (Fig. 6 ).
247
Analysis of the metabolites produced
248
The analysis of the metabolites at the end of the MFC system showed no distinctive peaks for 249 both acetic acid and ethanol, on the other hand butyric acid was detected in the media (Table 1) .
250
The concentrations were highest for Shewanella oneidensis MR-1 (88.9 mg/l) and decreased 
Discussion
269
Shewanella oneidensis MR-1, a classic model exoelectrogen used in bioremediation and 270 electricity production, was used in this study and the effect of added riboflavin as electron shuttle 271 compound was evaluated in terms of azo dye decolourisation and electricity production. The 272 increase in both decolourisation and growth indicates that riboflavin was used by Shewanella 273 oneidensis MR-1 wild type to transfer the electrons and reduce the azo dye in a matter of hours.
274
The variation of the optimal riboflavin concentration required to achieve high decolourisation 275 and that required to obtain highest current indicates that both decolourisation and electricity 276 production are not necessarily a simultaneous process and that there might be a competition in that all the mentioned studies used azo dyes as a common chemical structure, this might suggest that the difference could be attributed to the type of organisms used, since they are not the same. 
